Losartan prevents portal hypertension-induced, redox-mediated endothelial dysfunction in the mesenteric artery in rats.
Advanced stages of portal hypertension are characterized by generalized vasodilatation and a hyperdynamic syndrome that leads to complications such as hepatopulmonary syndrome. We assessed the endothelial function--particularly the formation of nitric oxide (NO) and endothelium-derived hyperpolarizing factor (EDHF)--in rats following common bile duct ligation (CBDL) to determine the underlying mechanisms of these processes. Reactivity of mesenteric artery rings from male Wistar rats was determined in organ chambers. The expression levels of connexins (Cx) (Cx37, Cx40, Cx43), intermediate and small conductance Ca(2+)-activated K(+) channels (IK(Ca), SK(Ca)), endothelial NO synthase (eNOS), NADPH oxidase subunits, and nitrotyrosines were assessed by immunohistochemistry in mesenteric and pulmonary arteries. The vascular formation of reactive oxygen species (ROS) was evaluated using dihydroethidine. Control rats or those that had undergone CBDL were given either the NADPH oxidase inhibitor apocynin or the angiotensin II receptor type 1 antagonist losartan. Decreased EDHF-mediated relaxations to acetylcholine and red wine polyphenols were observed in CBDL rats, compared with controls, whereas the level of NO-mediated relaxation was similar. Impaired EDHF-mediated relaxations were associated with reduced vascular expression of Cx37, Cx40, Cx43, IK(Ca) and SK(Ca); increased expression of eNOS and NADPH oxidase subunits; and increased vascular formation of ROS and peroxynitrites. These effects were prevented by exposure to apocynin or losartan. CBDL is associated with reduced EDHF-mediated relaxations in the mesenteric artery, whereas NO-mediated relaxations persisted. These findings indicate that impaired EDHF-mediated relaxation involves an excessive vascular oxidative stress, most likely following activation of angiotensin II type 1 receptors.